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核块设备的 I/O 子系统，对 Linux 提供的四种 I/O 调度算法做了深入的剖析；在
此基础上，针对分条式高清视频点播服务器读取资源磁盘的特点，设计了一个专
用的 I/O 调度算法——HVOD，并且在 Linux 2.6.32 内核中实现了该算法。HVOD
算法通过精确的读预测提升磁盘顺序读的性能，使用超时队列避免进程的 I/O 饥
饿，从而确保尽可能多的视频流能够流畅播放。在真实 VOD 系统和模拟 VOD
系统上进行的测试表明，在分条式高清视频点播服务器中，HVOD 算法与 Linux






































It is one of the keys to the feasibility for the SDFC (servers are deployed along 
the frontier of cilents) to make good use of the hardware capacity so as to promote the 
cost performance as much as possible for a single video server. At present, the 
bandwidth of resource hard disks is the main bottleneck for video servers, because, 
especially in a concurrent environment, simultaneous access to a hard disk will lead 
the disk bandwidth to a serious decline to severely restrict the capacity of video 
servers. The followings are the major works of this paper. We investigate the I/O 
block devices subsystem in Linux and give in-depth analysis and evaluation for all of 
the four I/O scheduling algorithms provided in Linux. On the basis of the above, we 
design a dedicated I/O scheduling algorithm, called HVOD, for a video server in 
which the video resources are striped and stored in every resource hard disk, and 
implement the algorithm in Linux 2.6.32 kernel. The HVOD algorithm makes precise 
read prediction to improve the performance for sequential disk reads and employs 
timeout queues to prevent I/O starvation, so as to make sure as many videos are 
replayed smoothly as possible. The tests, which are made in a real VOD system and in 
a VOD simulator, show that, in a video server that video resources are striped, the 
performance of HVOD is 40~50% higher than the present I/O scheduling algorithms 
provided in Linux. Our research confirms that the SDFC scheme have realistic 
feasibility even for the large-scale VOD services that provide 4K high definition 
videos. 
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播的技术已经非常成熟，提供 VOD 服务的主要方式有 IPTV，CDN 和 P2P。由




需要更高质量的网络传输。若全高清视频码率平均按 15Mbps 计算，则不到 7000
个用户就会消耗掉 100Gbps 的带宽，更何况广域互联网还存在着传输延迟长、
带宽不足以及延迟不确定等问题，整个主干网络的带宽也不可能仅仅服务于视频
点播。最近几年出现的 4K 视频[2]，可以提供 4倍于全高清视频的画质，显示分
辨率能达到 2160P，可望在不远的将来得到普及。若要提供 4K 的高清视频点播









用户规模按 300 计算，则需要大约 15 台服务器才能满足服务需求；如果要提供
























能力的瓶颈。按最新的 PCI-E 3.0标准[5]，主板 I/O总线单向单通道带宽可以达





降。目前服务器使用的主流操作系统有 Windows 和 Linux。图 1-1显示了在多线
程环境下，Windows 和 Linux（Linux 提供了 CFQ、Anticipatory、Deadline、Noop
四种不同的 I/O 调度算法）顺序读取大文件的磁盘带宽，从图中可以看出，单线
程读取磁盘时，磁盘带宽可以达到 100MB/s 左右，但是在多线程环境下，Windows
的磁盘带宽下降到了单线程的 10%左右，而 Linux 的 CFQ 和 Anticipatory 算法则
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